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CONCLUSIONS: ‘

Mobility - Laboratory Volatility

This laboratory volatility study provides supplemental data. It cannot be
used to fulfill the data requirement (163-2). These data were taken from
published articles and were not originally designed to satisfy Subdivision
N data requirements. Therefore, it is difficult to draw the conclusions
needed for an environmental fate assessment. However, these data and other
published volatility data submitted (MRID 40673601A, 40673601B, 406736010,
40673601E, 40673601F, 40673601G) do indicate the following: o

1. Volatility may be a major route of dissipation for trifluralin.

2. Trifluralin appears to volatilize (~25 to 60% of applied in 11
days). . '

3. Data are needed to determine relative rate of dissipation due to
volatility in relation to other routes of dissipation.
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In this study the material balance was incomplete (only 66.8% of applied
trifluralin was accounted for after 11 days). ' In addition, trifluralin was
applied as a component of a mixture of pesticides with the initial concen-
tration -of trifluralin on soil being low (72% of application rate). Fur-
thermore, the soil concentration data were too variable to confirm the
application rate; and the study was terminated before the pattern of
decline of the test substance was established.

METHODOLOGY:
Laboratory volatility

Trifluralin (EC, concentration not specified) was sprayed at 2.8
kg/ha (in 1978) and at 2.0 kg/ha (in 1979) in combination with other
pesticides onto the surface of a sandy loam soil (79% sand, 7% silt,
14% clay, 0.6% organic matter, pH 6.8, 6% moisture at 0.33 kPa)
contained in glass chambers (150 cm long, 50 cm wide, 100 cm high
above 15 cm of soil) in a greenhouse. Air was pumped into the system
at a rate of 0.08 m/s and vented through twelve outlets, each of
which was covered with a polyurethane filter. In 1978, trifluralin
was mixed with lindane, heptachlor, chlordane, dieldrin, endrin, and
DDT and the mixture was sprayed onto the soil surface; the -
trifluralin application rate was 2.8 kg/ha (Table I). In 1979, two
experiments were conducted, trifluralin (EC, concentration not
specified) was mixed in two treatment solutions. The first solution
~ contained trifluralin, lindane, heptachlor, and esters of 2,4-D; the
‘second solution contained trifluralin, lindane, heptachlor, dieldrin,
esters of 2,4-D, and esters of 2,4,5-T. These mixtures were sprayed
separately onto the soil surfaces; the trifluralin application rate
was 2 kg/ha (Table I). Plastic film was placed around the sides of
the container during spraying to prevent chamber side wall
contamination. The volatile trapping system was the same as that
used the previous year. Air filters and soil samples (15.1 cm in
depth by 2 cm in diameter) were sampled periodically for 11 days in
1978 agd for 3 days in 1979. Al1 samples were stored at -5 C until
assayed. -

Air filters from 1978 were Soxhlet extracted for 2 hours with
petroleum ether; the extract was concentrated by rotary evaporation
and analyzed by GLC with electron capture detection. Air filters
from 1979 were Soxhlet extracted for 5 hours with hexane:methanol:
water (100:35:15, viviv). The extract was shaken with saturated
sodium chloride solution; the organic portion was dried over sodium
sulfate, the aqueous portion was extracted with hexane and the second
hexane extract was also dried over sodium sulfate. The combined
hexane extracts were analyzed by GLC as described above. Soil sam-
ples (both 1978 and 1979) were extracted and analyzed as previously
described for the 1979 air filters, except that florisil was added to
the extracting solution. Trapping efficiencies of the air filters
for trifluralin were determined to be 80% (Table I).
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ATA SUMMARY :

In 1978, trifluralin (EC) applied at 2.8 kg/ha in a mixture with
1indane, heptachlor, chlordane, dieldrin, endrin, and DDT,
volatilized from sandy loam soil. At 11 days posttreatment, 126 mg
or 60.3% of the applied trifluralin was extracted from the air
filters (Table IV). Trifluralin remaining on the soil surface was
6.5% of the applied. At the end of the experiment in 1978, the
material balance for trifluralin was 66.8% of the applied.

In 1979, trifluralin (EC) applied at 2.0 kg/ha in a mixture with
lindane, heptachlor, and esters of 2,4-D; or lindane, heptachlor,
dieldrin, esters of 2,4-D, and esters of 2,4,5-T, did not appear to.
significantly volatilize from the surface -of sandy loam soil. Tri-
furalin concentrations were 79-80% at 0-0.63 days after application,
64% at 0.81 days, and ranged from 52-61% on 0.98-2.2 days, with no
discernible pattern (Table VI). Since air concentration data were
“not provided for the 1979 portion of the experiment, material balan-
ces could not be calculated. ‘ : ' .

COMMENTS:

1. In 1978, after 11 days of volatilization, the material balance was
~ incomplete; only 66.8% of the applied trifluralin was accounted for
after correcting for the filter-trapping efficiency (80%). No data

for air concentration of trifluralin were included for 1979; there-
fore, material balances could not be determined for samples in 1979.

2. The study was terminated before the pattern of decline of trifluralin
was established. Samples were taken for-11 days in 1978, and for 3
days in 1979. _ '

3. In this study, trifluralin was applied with several other pesticides.
The presence of other pesticide may have had an effect on the vola-
tilization of trifluralin in this system. The study author did not
address this point. : ’ '

4, The method of calculating application rate was unclear. In 1978,

' only 72% of applied trifluralin remained on the soil at 0.065 days
(1.56 hours) after application, but at 1.41 days (33.84 hours), 98%
of the applied trifluralin remained (Table III); the data were
similar for 1979 (Table VI). The study author stated that there were
three or four replications of each soil sampling but data were not
presented in a manner that permitted independent assessment of the
variation. ~

5. A1l samples were stored at -5 C until assayed; acceptable storage
stability data for trifluralin were submitted to the EPA (Study 1,
Decker, D.0., MRID 41661101, reviewed by Dynamac and submitted to the
EPA on May 2, 1991). In this ancillary freezer storage stability
study, trifluralin was stable in acetonitrile:soil slurries stored at
4 C for up to 454 days. :
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The adsorption K value was not given for the sandy'loam soil used in

these experiments.

The study author cited a vabor pressure of 32.2 mPa at 30 C obtéined
frqm Spencer and Cliath 1973, J. Envirven. Qual. 2:264 (Table II).

" This study is one of several published papers included as appendices

to MRID 40673601 (Day, E.W. 1988. Laberatory and field volatility
studies with trifluralin from soil. Laboratory Project ID. EWD8807).
This document was submitted as an assessment of the potential inha-

Jation hazard of trifluralin to exposed workers. Because this por-

tion of the document contains summary data only and is not pertinent
to Subdivision N guidelines, it was not reviewed; only the published
papers in the appendices have been reviewed.

EFGWB prefers that ['‘Clresidues in samples be separated by chromato-
graphic methods (such as TLC, ‘HPLC, and 6C) solvent systems of diffe-
rent polarity, and that specific compounds jsolated by chromatography
be identified using a confirmatory methed such as MS in addition to
comparison to the R. of reference standards. ’

In this study aliquots of the extracts were analyzed by GLC.

-8.4-

S



STUDY AUTHOR(S) 'S RESULTS AND/CR CONCIUSIONS
(INCLUDING PERTINENT TABLES AND FIGURES)
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’ 212 J A Foos Chem. Vot 3V. be 2. 1383 Nain
" Table 1. Common and Chemical Names of Pecticrdes, Theit App Rates to Surface Sod im Chambers, and Als-Filter
Trrpping Efficiencies :
treatraent rate,
-1
dehe sir-Gilter
common chemicsi - 1378 1279 efficiency, %
trens-chlordane 1.3.¢20.8-end0.7,8.9.10.100ctachioro- 1 X [T}
2.3-6.5endo-tricyeln(5.2 1.0V [dee-8-ene
cis-chlordane 1.3-¢30.4¢20.1.8.9.10.10 octzchiore- 1.2 L I
' 2.3-6.5-endo-trcyeln($.2.1.0° [dee S-ene
2.9-LDD 1.1-diekloro-2,2-biutp ¢ phenyl wthane <0.57 19
p.p-DDT 1.1.1 trichioro-2.2-bisip chiorophenyijethone  ~ 1.3 L 2]
ditidain 1.3.9.10,11,1{-kezachioro-4 S-exe-epory- 2 2 - 98
2.:~7.6-0“0.2.1-7.l-cu-wumtbli.z.l.l'-'.0:-' 1
dodec 9-ene
endrin - 1.9.9.1231,11-hexachiore-4,%-¢ex0-opoxy- 2 19
. 2.1-7.5-¢end0 2,37 §-endo-tetrscycio(6.2.1.1°.0% "}
dodec-3-ene
1 . heptachlor 1,3¢20.7.8.9,10,10-heptachiore-2,3-6,5wado- 2 2 "
: tneycio[$.2.1.0%[deea-4.8 diene
heptachior spoxide 1,3-¢20.7,8,9,10.10-heptachiaro-4, Sexo2poxy- 0.08 108
. 2.3-6.5-endo-tneyeio] 5.2.1.04 [dec-B-ene
lindane 4 isomer of 1,2,.3,4,5.6-hexachlorocyciohezane 0.87 2 88
trifluralin «.0.0-tnfluore-2.6dinitro-N N -diprop; I p-toluidine 28 2 80
2.4-D isoocty) enter of 12.4-dichiorophencsy lecetic serd 2.6 €2°"
2.4-D propylene giycol butyl ether esterof 2,4-D 2 87
2,4.5T sooctyl ester of (2.4, 5:tnehintophenozy lacetic scid 2 108*
2,4.5:T propyiens giycel butyl ether ester of 2.4,5-T 2 10
9 As ester. .
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RESULTS AND DISCUSSION

Als-Filter Sampling. Pesticide concentrations in air
filters thet were sampled at | or 2 h and taken (rom the
lowaz three, middle siz, or upper three chamber sections
were compared Lo ascertain the eifec? of time and position
on pesticide trapping efliciencies and quantities. A paired
t test for daily pesticide means and i3 degrees of {reedom
(4N indicated no statistical difference between 1-and 2-h
sir-filter sampling periods as a measure of trapping effi-
ciency. However, the values feom the 2-h periods tended
to be slightly higher.

\When upper. middle, and lower air-[Uter trap lovels were
competed in o paired ¢ taat for pesticide quantities, there
were no statistical difTerences between levels for any of the
pesticides, escept DDD, for which the middle air filters
were significantly bigher than the lower sir filters ot the
95% conlidence level. This sppears to be an sberration
resulting from low DDD concentzations. A important
finding in the open tien of the microagroecosysiem was
that no differences ia pasticide conaratration ot the various
«is-filter trap levels occurred. This means that with fallow
s0il and 0.08 m o} wind speed. the volatilized pesticide is
equally mized in the sis st all levels end no gradients
occurred a3 o rasuil of height sbove tie sod on the au-fiter

tsapping end of the chamber.

Pesticide Volatilizatien from Fallow Smi—1978.
Pesticide volstilization iluz, soil Doisture, soii and sir.
temperatures, and relstive humidity we given for days 0-1
ard 9-10 in Figure 1. Equetions descnibing the time
course of pesticide (luz are given in Tabie IL  The decline
of pesticide volatilization rate for ays 0 an< J fullowed
an ezponential equation guite well for those pe.ticiJes with
vipor prassures grester than dieldsin but lese well for those
with vepor pressures less than dieldrin. Hoviver, when
the equstion was limited to the dey O valuez “he rate of
vaprw decline (~A) for oll peticides was cn. 2 These results

- demonstrate that under the same conditions arr when

. )
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%.hlo 1. Highty Siemilicsnt (999, Confidence Lavel) Exponential Equations Which Describe Pestiode Valsiilization
{Fluz » g ha "' day ') from Fallow So.l in Mi [ ystew: Chambers in 1978

oq.lh“l"‘ an reey O

. . variation
: YAPOTr pressure ® secovnted

pesticide _mPa, 8t 30°C day 0 dapn 08 for, %

heptachior 40 inFea8-235D" BFr48-82D 1)

triflureiin 32.2 mF=2-2610 - Inf=33-gep 7%

Gndane 17.04 InF=232-2620 Infe23-33D L&

heptachior epozide 26 InFe'0-~-18%D LY ARE TS 71 7

trans-chlordane 1.3 mFel9-218D : nFe13-71D 39

ei1s-chiordane 1.3 InF=156-2080 nF=i18-239 n

dieldrin 1.3 InFe158-286D

endrin 0.4(2047) InFe123-1800D

DnoD 01 inF=-00033-1.16D

opT 0.09¢ thF=-002-232D0

* Vapor pressure sourew wore respectively Bowery (1964), Spencer and Cliath (1973), Ssencer aatiClint (1 $749,
entimated. Bowery (1964), Bowery (1944), Spencer snd Clisth 11874), Gueckel ot o, {1973), Ongilienat t137¢), and
Ormiil et 8l. (1976). ® D= days,

pesticides are applied o & 10il surface, the decline in itk sl
volatilization rate for the first several hows after trestment
from & fallow 30 18 similar for @any pesticides. The time
required for the volatilization rate to decline (o half the
isitial rate wos ca. 8 h (6~9 h) for all pesticides. Only the
quantity volatilized differs.-which dependa upon the vapor
pressure (Table 11} and amounts availsble (Teble D, tri-
Ouralin (49 ¢ hat dey™Y), va. dieldrin (4.9 ghatdey"), for
ezample. Spencer and Cliath {1974) found the initial rates
of trifluralin volstilization were the same for 1,2, and 10
kg :a" spplications to wet soil surfaces in laboratory
studies.

The decrease in volatilization rate for aif pesticideson .
fay 0 was rapid until sbout 1600, when the decrease be- b A S .
ame less repid (Figure 1), During the hest of the daythe oy Jamanm e
soil surlece dried, and then during the night as the soil »
suface moisture increased. there was ¢ small increase of
solatilization relative 1o early evening hours. Spencer and
Clisth (1974) in laboretory studies demonstrated thet
tafluralin volatilizetioe from soil surfaces was sbout 100 o 3
tmes greater from wet Gila st loam then from air-dry Gila
90i] and that water vapor.adsorption on dry soil from 50%
relative humidity increased trifluralin volatilization slso,
Similarly, Herper et al (1936) in field studies showed that
volatilization of trifluralin incorporated into s Cecil soil ",
sas low when surface soil water content wes low duwring
the day and volstilizition increased when the surfsce soil
s rewetted (roz upward soil weter movernent during the !
night. The relative nighttime vlatilization increase ir this . A R
study was more pronounced with the lower vapor pressure
pesticides (dieldrin, endrin, and DDT) than with the higher
vapar pressure pesticides (trifluralin, lindene, and hepta.
chlor). Similarly on dey 1, upon sprinkle irrigation snd
ircressed day temperature, volstilization increased, but L
the increase was far more pronounced for the lower vapor
pressure pesticides than. with the higher vapor, pressure
pesticides. Appusent!y weter is more fuportant in de- o
satbing from sois the Jower VEpOr pressure nonionie pes-

Licides than the higher vapor p @ ponionic pesticid

The volatilization rate continued to decline on day 9 for " i
!.h! higher -vepor pressure pesticides. with anly & smail z <o
increase upon meistering the snil and increased soil tem- L]
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perstures. This results primarily from only 4,7, and 13% " o e e IS — et

3 the original srplications left (Table 111), rswpecively, UL S st

for heptachior, uifluralin, and lindane. Upon ir:igation . .

erd increased tempergture, ennsiderable volstilizsticn Figure 1. Temperatures, relative busiliby. mail meiviurs, and

occutred for dieldrin, endrin, snd DDT on day 9 relative pratucide wolatilization on 41 0-1 el iliamclambers. Arrom

todey 0, and the peak valatidization wes Rreater than for m‘u‘“b'”“'“ imgstien. w% reles e lait

day 1. }’rnumnbly the greates day 9 volatilizatin was TR vertieal-azen, resy ’

n;.‘;;:: ?g‘-';lolx;hr opplied diel«!rin. endein, and DDT peratures occurred on dl_y 9 thamumder 1. Soil surface
sbie 11} ard because higher air and soil tem- moisture, because of sprinkie iscigtisn (Figure 1), was
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Tahie 111. Amount of Pesticade (Percent of A lied R ining) on Soil Sutlsce in M groe osystern Charube
with Time in 1978
day

pesticide 0.065* 03%* 141 2.08° 898 9.18° 10.96 -at L4 k¢
heptachlor $3 62 [3] 31 8.8 4.2 3.4 .28 0.9% 0.29
u:flunliu 72 *9 o8 $1 12 1.3 6.0 0.28 0.98 0.25
lindane $0 s 7 33 17 13 12 0.1¢ 0.9% 817
heptachlor epazide " 122 "% 100 (1] [1J 13 0.070 0.9% 0.053
trans chicrdane 108 107 9" 9 62 8 s 0.058 099 0.038
cis chlordane 110 10% 102 106 %3 : €0 0082 0.97 0.03¢
dieldrin ) 100 29 9 3 72 12 7 9.03¢ 0.8 0.03¢
endein 84 I k] 94 [ 14 12 (3] 0.021 0.017
».0'-DDD a3 13 11] 80 99 mn 186 0.0088
».9°-0DT E 1 n 1 114 128 127 102 0.0072

S Three replicstions; ail others four. ® & » siope (rom exponentisl rquuihn. € Conelation eoefficient: 99 » 0.83;
5% » 0.71. ¢ Tredicted fromin k= ~3.49 « 0.61 In.mPs(r= 0.99) using heplachlor, trilluralin, lindare, snd dieldrin

Table {V. Balance Sheet from 1978 Mi

yertera Chamber efter 11 Days
volstilized® so1l surface

pesticide applied, mg me % mg % total, %
heptachior uns 1881 6.6 $9.7 117+ 3.52 33 6.4
trifturalin 209 12612 12,4 50.3 12.61 3.48 .5 8.8
lindane 65.4 51.2: 93 .3 8.51121.98 13.0 1.3
heptachlor epozide 6.02 2.561 0.69 42.5 333+ 0.59 5.8 M.
trens.chlordane $0.3 4591 7.3 50.8 - §2.3+ 982 . 55.7 108
cis-chicrdane 82 36.94¢ 118 9.1 49.2:2 5.3 65.4 114
dieidrin 150 $3.1¢+ 162 5.4 110: 18.8 733 109
endein : 150 4949 129 329 105+ 181 70.0 103
#.p-DDD © 433 20.3: 8.1 46.9 $2.91 18.6° 122 169
p.p-DDT 150 15.8s 6.6 10.5 1674 281 111 121

® Corrected {or lnppiﬁz efficiency. ® After 9 days.
nearly the sume for both days 9 and 1.
- The vapor losses of the higher vapor pressure pesticid

with time is presented in Table III. The first-order

on dey 9 were nearly equal to the lower vapor pressure
pesticides (heptachlor = endrin, lindane < dieldrin, and
trifluralin > DDT) (note the difference in flus scales,
Figure 1). Presumably this would continue o {ew more
days until the remaining highet vapor pressure pesticides
(heplachlor, trifturalin, and lindane) on the soil surfece
approached zero. Heptachlor epotide, and trens- and
cis-chlordane volstilization rates followed similar patterns
but sere intermediste betaeen the lower and higher vapor
pressure paaticides. DDD volatilization followed & pattern
similar to DDT. .

Siz independent varisbles were easured: relative hu-
midity, subsurfece soil, surface seil. and air temperatures,
wind speed, and soil moisture. Soil moisture waa the mos
important verieble affecting volstilization rate followed
by sir temperature. Spencer and Clisth (1974) observed
that soil moisture content above the monomolecular layer
greatly influenced vapor density of triflurelin in Gila silt
Joarn soil but not dieldrin (Spencvr ot al., 1969) and lindane
{Spencer and Cliath, 1970). Swtisticzily, relative humidity,
subsurface and susfece soil teroperatures, and wind speed
had little influence on pesticide volatilization. Most likely
their nonaignificance was the result of the air teraperature
eccounting for the soil lemperature variations (even though
air temperatutes are primazily influenced by soil tem-
perstures) and becaune of the rather nartow ranges of
variations, i.e, 40-90% RH, 24-30 *C (subsurface), 23-32
*C {eurfece), and 0.072-0.086 m s°* (air movement). Air
temperstuses ranged from 22 to 33 *C and soil moisture
from 9 to 100% of the 33-kPa scil moisture content.
Therelore, aver short timne periods the independent vari-
sbles needed to describe pesticide voiatilizetion in this
study were soil meisture and it tempersture.

Pesticide Persistence oo Fallow Scil=—1978. The
smount of pesticide remaining on the (allow soil susface

: ~-§¢-

qQ gave & good description of the pesticide dissi-
pation rates from soil. The mors complicated weather
model of Nigg et al. (1977) end the Arrhenius equation of
Walker (1974) would not sppeas necessary to describe
pesticide dissipation from moist werm soil under the
conditions and short period employed in this experiment.

The higher vapor pressure pesticides dissipated at repid
teies during this experiment wheress the lower vapor
preysure pesticides dissipated ot either much lower o
unmeasursble rates. The epperent increase of DDD and
DDT with time possibly resulted {rom errors in estract
dilutions which were not necessary for the wore volstile
compounds. '

If volatilization is the major psthwey for dissipation of
these pesticides from lallow soil, then one can plot (log-log)
the rate of soil dissipation (k) from the first-order equation
3. their respective vapor pressures and predict the per.
sistence of # similar pesticide, provided the vapor pressure
@ known (Teble 11). The predicted & velues for )DL and
DODT were 0.0088 and 0.0072, reapectively, which for UDT
was not unlike the mean (0.0063) DDT & value reported
by Nesh (1980¢) for persistenes of DDT on soil sutfaces.

Pesticide Balance Sheet—1378. A balence sheet of
the pesticides was constructed for that volatilized plus chat
terssining on the soil for the 1978 esperiment (Tablle IV),
Nearly all of the pesticides could be secounted for, escept
heptachlor and trifluralin=the twe most volatiis Desti-
cides. Even though the values for heptachlor and tr.flu-
ralin were corrected for sir-filter rapping efficiens, nessly
35% wan missed in sorne thanner. Possibly some reporas
trifluralin wes loat through photodegradation (Ketchersid
et o)., 1969), and suLsequently we have found thet sbout
25% of hepuachlor is transformed {spparently 1o an alcohol
(4.5.6.7.8.lhuuhlmo3-.4.7.7.-muhydrp4.7-mthmo
111-inden-1-0l) eccording to meas spectra dets} during 2
b of squeous heating. The soils were extracied moist and

153****/******'/5,\.\]-0'“/41;5/n:**/30
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- o0 nwtace {o! 33 3P0) .0
32 4 n} -
e 1 -," ise
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Figure 1. Temperstures, relative bummidity, sod moistare. aad pwsticide volatilizstion en days 1 and 2 in chambers. Selid and darhed ,
carves refer to left and right vertical ases, respectively, escept for 3.4.5T.
Table V. Highly Sgnift 199% Confid: Level} £ i Whieh D ibe P ide Volstillastien
{Nuz 2 gha"* day™’) from Fellow Soil in Microsgtorcoeysiem Chambers in 1979
vazistion
. accounted
peelicide ezponentisl® clepwise regression® far. %
beplachior - hFel-07D° Fri13-0088 RI{-27D . 3¢
trifluriin inFe07-06D F=-24+02585T-213D 27
lindune inFs07-08D InFs33-0026RH-081D RN
dinldrin InFee3013InSST ¢ 1.61nSM 12
2.4-DPCBEE* InFw-3-0.023RH+ 003 SM . . 17
2.4-018* InFe-30¢18ln ,-291nD 13
243.5TPCBEE InFea33-1SMRHe 1.6n M 13
2.45TIE hr--IlOZIaSSTol.lhA‘ro 1.4la SM 33

* Duys 1 and 2 sfier trestrment. ¥ D v doy; RH = milative humi

Ynpersture; SM = s01) maistute v pereent of 33-4Pe moisture te:

dity: SST r subsurloce soil tempersture; AT = aie
ter,

nuen. ¢ Propylens giycol butyl erber anter. ¢ Lseciyl

;?7_
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I8 o AP PR N, YO 1. 900, &, V¥8d Nesh
: Teble V1. Amount of Pesticide (Percent of Applied Remaining) on Sou Surfaces i Microsgroecosysiem Chambers
with Time in 1979
day
pericide ] 0.63 0.81 0.98 1.6 1.8 1.9 .2 -h® ”»
keptachior & - S8 49 43 36 39 39 n 0.28 092
triflurslin kil 80 (1] 41 92 9 $8. 0 0.17 6.8
lindane 76 -8 38 50 | ] 3 19 32 0.53 0.17
dieidnn 100 k1] 38 7 "% 95 % 24 0.027 0.99
2.4-DPGBEE® 116 n 0 8 100 9 ., %0 (3] 0.29 0.15 |
2.4DIE* 13 19 1] K kL] 1 .18 0.22 013
2.4.5TPCBEE 3 121 11} o5 100 (1] [ 1] 14 Q.30 0.84
2.45TIE 143 1038 11 w0 : 118 14 2 0.18 0.62

@ & % glope {rom exp 7Y]

eoelficient: 99% = 0.03 and 0.80 and 95% » 0.71 end 0.67 for 7

' ® Cor
ond € df, respectively, € Measured as the propyiene giycol butyl ether ester, 4 Messured as the isooctyl ester.

weter was contained in the extraction solution. O the
sarre s0il in the field in 1978, Glotfeity (1981) sceounted
for 74 and B0% of the initially measuted heptachior and
triftwalin, respectively, alter Z deys but only 52and 53%,
tespectively, of the application.

Pesticide Volatilization froms Fallow Soil=-137%. In
the 1979 experiment, no volatilizetion dete were collected
for day 0 in order 1o more precisely measure the influence
of the envizonmeotal verisbles on pesticide volatilizetion
(Table V; Figure 2). Volatilizstion wes oo days
1 and 2 between 0500 and 2200. Volstilization was influ-
enced more by the diurnal varistion of deys 1 and 2 than
by the first volatilization {lush after trestment.on day 0,
the Istiet being largely dependent upon time (Table 11).

Volstilization of the several pesticides in 1979 followed
the same patterns aa did the 1978 results for dayy 0-1 and
8-10 (Figure 2). Heptachlor, rifluralin, and lindane (the
higher vapor pressure pesticides) volstilization decreased
esponentially from day 1 to day 2, while dieidrin and the
phenosy herbicide (the lower vepor pressure pesticide)
volatdizations were nearly the same on dey 2 as day 1.

The propylene glycol buty! ether ester of both 2.4-D and
2.4.5-T (Figure 2) gave the sppearance of being more

_wolatije than the i yl ester. P bly, the isooctyl
esters hydrolyzed more rapidly, and bence lees ester was
available for volstilizetion. ‘

By limiting the influence of initial volatilization, the
importance of the several environmental variables wes
teves'ed in stepwise regression equations (Teble V). In
eddition to soil moisture, relative humidity and subsurface
sempersture increased in importance, whereas air tera-
perutuse dec.eaned in importance. Presumably, the rela-
tionships of relative humidity end sir temperature were
indirect. Rather, it w.1 the increased middey soil tera-
peratures that increased pesticide volatility through their
effect on pesticide vapor pr Soil moisture stesdily
declined during the experiment, but higher soil moisture
contents st any given time resulted in o higher fluz relative
to & lower soil moisture content. Although the stepwise
tegression equations deseribed the deta per se, those for
dieldrin and the phenony herbicides (escept the isooctyl
ester of 2.6-D) would have little use for modeling purposs
becauwse time was of little or no importence, i.e., fluz was
constant and the areount kst increased lineasly with time.

Pesticide Pervistesce ou Fallow Soil—1979. Pesti-
cide perzistence on soil was described by the exponen-
tisl-time esquation quite well (Table VI). Stepwise re-
gression anslysis of the sume data o include the several
envirenoiental variables indicated little ov no improversent
over that provided by the exponential equation in de-
scrihing persistence of these pesticides on moist fallow soil
surfaces. The slopes (& velues) from these first-order
equstions (Teble V1) were similar to those oblained from
the 1978 experiment (Toble 1111, except for lindane which

was more than triple the 1979 experiment. The & values
for 2.4-D and 2,4.5T were for the esters only; therelore,
the k values represent volatilization pius bydrolysis of the
esterp to their corresponding asida
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$10371.9; p 5 -DOD, 72-54-8; p.o DDT. 50.29-3: dieldrin. 60.57-1;
ervdsin, 72.20-8 hepuachior, 76-44-& heprachior epotide. 102¢:57.%
lindane. $8-09-9: tnflurslin, 1582-09-8& 2,¢-D iscoctyl ester,
25168-26-7; 2.4-D prepytene glycol butyl ether ester, 1320-18-9;
24,5 T isooctyl estar, 25168-15-4; 245 T propylene giyeal butyl
cther sstar, 62922-39-8 . , .
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